ABSTRACT. Chronic kidney disease (CKD) is still a serious health problem in children with increasing morbidity and affecting children's quality of life (QoL). The prevalence of children with CKD worldwide is approximately 82 cases/year/1 million children. From the Indonesian Basic Health Survey 2013, the prevalence of patients with CKD aged ≥15 years in Indonesia was 0.2%. To assess the QoL in children with CKD as well as its relationship with duration of diagnosis, severity, and related demographic factors, a cross-sectional analytic study was conducted. Individuals were recruited from July 2016 to May 2017 through consecutive sampling. CKD children aged 2-18 years who treated with conservative therapy and hemodialysis were included. Patients and their parents were asked to fill out the PedsQL™ generic score scale version 4.0 questionnaire. A total of 112 children were recruited, and QoL was assessed from parental reports (54.5%) and children's reports (56.3%). The school and emotional aspects were the lowest score parameters studied. Factor related to QoL children with CKD were length of diagnosis >60 months (P = 0.004), female (P = 0.019), and middle school (P = 0.003). More than half of the children with CKD have disturbance of QoL in general from parental reports (54.5%) and children's reports (56.3%). Length of diagnosis >60 months, female, and middle school education were all related to the QoL children with CKD.
increasing morbidity and mortality. Mortality rate in children with CKD is 30 times higher than healthy children. Despite not having exact data, it was estimated that the prevalence of CKD was 82 cases per one million children annually. 1 CKD affects children's growth and development, psychosocial health, and overall quality of life (QoL). [1] [2] [3] ItalKid Project study reported that the mean CKD incidence and prevalence was 12.1 and 74.7 cases per one million children annually. 4 In Indonesia, the national data of CKD inci-
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dence or prevalence are not available. 5 The Indonesian Basic Health Survey 2013 reported that CKD prevalence rate in the age group of ≥15 years was 0.2%. 6 Several previous studies of Indonesian teaching hospitals in [1984] [1985] [1986] [1987] [1988] reported that 2% of 2889 children admitted to the hospital as having kidney problems were actually CKD. 7 QoL is an individual and/or family reflection of the sick person during and/or after treatment. 8 QoL is also considered as subjective individual reflection toward life and his/her surroundings. 9 QoL measurement is multidimensional and not limited to physical or psychosocial aspects. 9, 10 The World Health Organization recommended a measurement of QoL based on physical, mental, and social aspects. There are several instruments available to measure QoL in children. 9 One of the most common instruments used is Pediatric Quality of Life Inventory (PedsQL™), which can be used for children and teenagers. PedsQL™ version 4.0 is the most updated version. This instrument has two sections, which are generic and specific sections. 8, 9 QoL problems in children with CKD have not been reported until date in Indonesian literature. 2, 3, 7, 9 Therefore, this study was intended to evaluate the QoL children with CKD in the association with demographic factors (age, sex, children and parents' education, parental working status, and family income), duration of diagnosis, and disease severity. We used PedsQL™ 4.0 as QoL evaluation instrument because it has been widely used, can be used in broad range of age, and has good reliability. This study aimed to identify QoL in children with CKD to ensure optimal and suitable approach.
Materials and Methods
This was a cross-sectional analytical study to identify the QoL in children aged 2-18 years with CKD who treated with conservative therapy and hemodialysis and its association with demographic factors (age, sex, children and parents' education, parental working status, and family income), duration of diagnosis, and disease severity. Exclusion criteria were children with communication problems such as intellectual disability, autism, Down syndrome, or cerebral palsy and parents' refusal. The dependent variable in this study was QoL of children with CKD, which was evaluated by PedsQL™ with using authors' agreement. The independent variables were CKD stage, duration of diagnosis, and demographic factors.
All data were recorded on study forms analyzed by computer program Statistical Package for Social Sciences version 22.0 (IBM Corp., Armonk, NY, USA). Univariate analysis was done to describe the variables. Bivariate analysis using Chi-square was done, and variables with P value less than 0.25 would be further analyzed in multivariate analysis with logistic regression test to determine the factor(s) related to QoL.
This study was approved by the Ethical Commission Faculty of Medicine University of Indonesia (365/UN2.F1/ETIK/2016).
Results
There were a total of 118 participants included in the study from July 2016 to May 2017.
Participants with complete data and fulfilled all inclusion criteria were 112 participants. The majority of the participants were male (53.6%); 54% of the participants were aged 13-18 years, and 31.3% were aged 8-12 years. Based on education level, 42% of children had middle education, with 60.8% with middle school-educated father and 51.8% with middle school-educated mother. Most of the fathers (97.3%) were working and only 27.7% of the mothers were working. Half of the participants had low socioeconomic status and the other half had good socioeconomic status.
Report of PedsQL™ was divided into two types: one was parents' report and the other children's report. As much as 5.4% of participants did not fill the children's report due to the age of <5 years. There was a difficulty in obtaining answers from children aged 5-7 years. This problem was solved using drawings and easy words. Disturbed QoL was reported both by parents (54.5%) and children (56.3%). Most children reported school function as the most commonly affected area, whereas parents mostly reported physical and school function as the most commonly affected area. In the age group of 2-4 years, the most common affected was emotional function; in 5-7 years, physical, emotional, and school functions mostly affected; in 8-12 years, school function; and in 13-18 years, physical and school functions. A significant association was noted in duration of diagnosis more than 60 months as reported by parents (P <0.05), with a prevalence ratio of 1.571 [95% confidence interval (CI): 1.021-2.439]. Therefore, diagnosis duration was included in multivariate analysis (Table 1 ). This association showed that diagnosis duration could be a risk factor for low QoL.
There was a significant association between middle education level with children's QoL based on children's report, with a prevalence ratio of 3.962 (95% CI: 1.621-9.681).
Based on children's and parental reports, the majority of children with CKD Stage 3 and above had low QoL in almost every area, which were physical, school, emotional, and social functions. Literature showed that almost all children with CKD had low score in QoL evaluation. The low QoL in severe CKD could be related to the multiple complications commonly found in these stages. In this study, low QoL was highest in children aged 13-18 years based on children's and parental reports.
Variables included in multivariate analysis were sex, children's education, father education, diagnosis duration, and severity of disease ( Table 2) . Based on multivariate analysis, the length of diagnosis more than 60 months affected QoL based on parental report (P = 0.004) and odds ratio 1.571 (95% CI: 1.021-2.439), whereas based on children's report, female sex (P = 0.019, OR 3.114, 95% CI: 1.208-8.028) and children's middle education (P = 0.003, OR: 4.227, 95% CI: 1.643-10.870) were related to QoL in children with CKD.
Discussion
In this study, we evaluated the QoL in children with CKD by PedsQL™. Low QoL was reported in 54.5% based on parental report and 56.3% in children's report. This finding could be explained by the complexity of CKD treatment which includes holistic and comprehensive care as well as many complications following disease progression.
Adolescence was related to sexual and social identity, puberty, and peer solidarity, so chronic disease like CKD could be a stigma that affected social and cognitive function, independence, and self-esteem. 10 Children in this age should have good self-esteem and autonomy. Hence, CKD patients with physical limitations due to the disease or the complications would affect self-autonomy, which led to disappointment and finally low QoL.
11
This study finding was similar to a study included in the National Institutes of Healthfunded multicenter CKiD in 2010 which evaluated 402 CKD patients and found that the QoL was affected based on parental and children's reports (30%). 12 The difference in proportion between this study and the other study was caused by different study designs, methodology, and inclusion criteria. The greater proportion in our study might be due to different population and sample size. Therefore, it could be concluded that QoL was affected in 30%-56.3% of pediatric CKD patients. This proportion is an important value and should be considered in CKD treatment.
Parental reports showed a significant association between diagnosis durations more than 60 months with QoL (P <0.05). Children diagnosed with CKD for more than 60 months had a higher risk of having low QoL. Several studies had mentioned that diagnosis duration was a risk factor for low QoL. 1, [11] [12] [13] In children's report, there was a significant association between children's education level (middle) and QoL (P <0.05, risk prevalence: 3.962). In other studies, children's report showed that school function had the lowest score. In the middle level of school, patients were in their adolescence period which was a vulnerable time. 1, 12, 14 The other variables not significantly related to QoL were therapy, age, sex, diagnosis duration, and area of residence; this finding was similar to a study by KilisPstrusinska.
14 Till date, the difference between parental and children's reports regarding QoL in pediatric patients with CKD is still unclear in in almost all available reports. [11] [12] [13] [14] [15] [16] [17] In some studies, CKD patients rated their QoL lower than their parents and vice versa. Factors causing the difference are still unknown and considered multifactorial. Other studies regarding the QoL in pediatric chronic disease also reported this discrepancy between parental and children's reports. 17, 18 This discrepancy might be caused by parental point of view for the future, whereas children were more oriented to the current situation.
In this study, the severity of CKD was divided into stages of CKD based on glomerular filtration rate (G1-G2 and G3a-G5), as Grade 3 and higher was commonly related to several complications that potentially altered QoL. 1, 11 We found that 57.6% of parents and 62.1% of children with higher than G3 CKD had low QoL. Based on children's and parental reports, severity of disease was not 14 which showed that QoL children with CKD were lower than healthy children in any course of the disease.
Studies in the National Institutes of Healthfunded multicenter CKiD also reported similar results, in which CKD severity indicated by glomerular filtration rate and CKD stage based on Kidney Diseases Outcomes Quality Initiative was not related to QoL. 12 This could be caused by the cross-sectional method, which is hard to determine the temporal relationship between variables. Variables with P <0.25 in bivariate analysis were included in the multivariate analysis. In children's report, variables included were sex, children's education level, father education level, diagnosis duration, and disease severity. In parental report, the variable included was duration of diagnosis. Children with CKD diagnosed for more than 60 months had a higher risk of developing low QoL as high as 1.571 times higher than CKD patients with diagnosis less than 60 months. This was similar with previous studies in which diagnosis duration was a risk factor for low QoL in CKD children. 1, 11, 12, 19 In children's report, significant variables after multivariate analysis were female sex and education level (middle). The National Institutes of Health-funded multicenter CKiD study mentioned that sex was a predictor for QoL in CKD children. 19 The majority of participants in studies done in 2009 and 2016 were female, but they did not mention any relation between female sex and QoL. 20, 21 The majority of our participants were male, consistent with the epidemiology of CKD (male:female ratio: 2:1). Male predominant participants were also found in other studies. 1, 11, 12, [15] [16] [17] The current instrument to evaluate QoL for children with CKD was PedsQL™ 3.0. Another instrument for CKD was Test of Quality of Life in Children with Kidney Disease, which has not been translated nor validated for Indonesia. 22 Therefore, we used PedsQL™ 4.0, which had been widely used. This generic questionnaire had been translated and validated based on Mapi Trust Organization and had good reliability (Cronbach's alpha: 0.80-0.88) and wide range of age (2-18 years). 11, 23, 24 However, this instrument is not specific for CKD and could not reflect the actual status.
Difficulty in obtaining answers from participants aged 5-7 years was a limitation of this study. This study only described a temporary condition and not observing QoL for certain time frame. However, this study described QoL in pediatric patients with CKD and could be used for further research.
Conclusion
There was no significant association between disease severity and QoL. Duration after diagnosis for more than 60 months, female sex, and middle education level (senior high school) was related to QoL and was a risk factor for low QoL in children with CKD. From this study, it is needed to make governance guidelines and routine follow-up for children with CKD, especially concentrating on QoL to ensure their growth and development. It is also important to use specific questionnaire to assess QoL children with CKD.
